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IL^HNARY EXAMINATION REPORT 



lational application No. 

INTERNATIONAL PRELTPHNARY EXAMINATION REPORT J ~ PCT/JP99/07269 



I. Basis of the report 



With regard to the elements of the international application:* _ -' 

[^J the international application as originally filed 
| | the description: 

pages . as originally filed 

pages . filed with the demand 

pages , filed with the letter of 

| | the claims: 

pages » as originally filed 

pages , as amended (together with any statement under Article 19 
pages > filed with the demand 
pages , filed with the letter of 

| 1 the drawings: 

p a g es , as originally filed 

p a g es , filed with the demand 

pages , filed with the letter of ; 

| | the sequence listing part of the description: 

pages » ^ originally filed 

pages , filed with the demand 

pages ? filed with the letter of 

With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

| | the language of a translation furnished for the purposes of international search (under Rule 23, 1 (b)). 
| 1 the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

1 | filed together with the international application in computer readable form. 

1 | furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

1 | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

. | 1 The amendments have resulted in the cancellation of: 

1 1 the description, pages 

I 1 the claims, Nos. 



I 1 the drawings, sheets/fig 

| I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-10 



1-10 



1-10 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

None of the documents cited in the international 
search report discloses a siastatin B derivative 
represented by Formula (I), (V) or (X) which inhibits 
glycosidase, and such derivatives are not obvious to a 
person skilled in the art. 
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(57) Abstract 

Compounds represented by formulae (I), (V) and (X), which are novel siastatin B derivatives having potent glycosidase inhibitory 
activities, are synthesized by a novel process. The compounds of the formulae (I), (V) and (X) have potent inhibitory activities on 
glycosidase enzymes, in particular, N-acetylgalactosaminidase, galactosidase, glucosidase and mannosidase. 
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'H-NMR^^^ F ;V ( C D 3 O D , 5ppra):2.06~ 
15 2.15(1 H, m, 5-H), 3.18 (1H, br t, J=12. 0 
Hz, 6 - H ax) , 3.22 ( 1. H , d d , J = 12.3, 5.4Hz, 
6-Heq), 3.58 (1H, dd, J=10.7, 7.3 Hz, 
~ C H_2 OH) , 3.69 (1H, dd, J=10.7, 6.4 Hz, 
- C H_ 2 OH) , 3.90 ( 1 H , dd, J =10.3, 2.9 Hz, 
20 3-H) , 4.08—4.12 (1H, m, 4-H) , 5.0 7 ( 1 H , 
d, J=10. 3H z, 2 — H ) 

I R^^<^ h yu (KBr) : 3300, 2890, 1720, 1550, 
1430, 1220, 1 180 cm - 1 

-7. 7. ^< V (FAB-MS): ra/z 259.2(M+H) + , 
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185. 2, 146. 2, 93. 1, 75. 1, 57. 1 

( 2 ) 3 - 7 s -ft tff v- — 4 - ^ t° - 3 - t K o ^ v- ^ 
^yW^T-^^^^B [ ^ (V) (Dik&lfa) 
& S3 J: IK ^ # : to £ ^ ?g @ # 

# ^ ^ : CaHinNaO* • HC 1 

it m % m : [ a ] 2 6 n +45.4° ( c 0 . 5 0 , ^ ? y - ^ ) 
l H-NMR*^* ( C D 3 O D , 5 Ppm ) : i. 83 

-1-97 ( 1 H . m, 5-H) , 2.06 ( 1 H , s, 
- NH C O C H_ 3 ) . 3.04 ( 1 H. br t, J = 12.7Hz, 
6 - H ax) , 3.36 ( 1 H , dd, J=13. 2. 4.4 Hz, 
6-Heq) , 3.47 (lH, dd, J=10.8, 8.8 Hz, 
4-H) , 3. 60 ( 1 H . dd, J = 10. 3, 8.8 Hz, 3 - H ) 
3. 65 ( 1 H , dd, J = 11.2, 6. 8 Hz, - C H_ 2 O H ) 

3. 83 ( 1 H , dd, J=ll. 2, 3.4 H z , — C H_ 2 OH), 

4. 71 ( 1 H , d, J=10. 3 Hz, 2 - H ) 

IR^-5^h^(KBr): 3350, 1680, 1550, 1380, 
1290, 1 100, 1060, 890 cm" 1 

* * ^ (FAB-MS): ra/z 205. 2 (M + H ) + , 

154. 1, 146.1, 136. 1, 107, 89, 77 

( 3 ) 6 - t 7 ir ^ > K-3-7*^^#^^-4-^if 
-3-t KBdf i/^f ^_ 6 _ M 7/1/;j . nrt ^ , K 

^> T ^ * ^ > B [5£ (X) <D{£&to) 
& & £ ZfmVi : *£ *R J£ 7g ® ft: 
^-7-^; : CaHi 3 N 2 04F.T • HC 1 
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it M 3fe m : [ a ] 2 6 d +3 5.0° ( c 0 . 5 0 , * ? 7 — ;V ) 
l H-NMR^^<^ Y ( C D 3 O D , 4 0°C, 5 ppm) : 
1.88—2.00 (1H, m , 5-H), 3.11(1 H, brt, J = 
13.2 Hz, 6— Hax), 3.4 2 ( 1 H , dd, J=l 3. 2, 4. 4 Hz 
5 6-Heq) , 3.51 ( 1 H , dd, J=10. 3, 9.3 Hz, 4 - H ) 
3.67(1 H, dd, J=11.2, 6.4 Hz, - C H a O H ) , 3. 73 
( 1 H , dd, J=10. 3, 8.8 H z, 3 — H ) , 3.8 4 ( 1 H , 
dd, J=l 1. 2, 3.9 Hz, - C H_ 2 OH) , 4.84 (1H, d, 
J = 9. 8 H z , 2 — H ) 
10 I R ;* 1> h t\s ( K B r) : 3350, 1 740, 1570, 1420, 

1230, 1180, 1100, 1060, 990, 880 cm -1 

;* .X ^ ^ h /V (FAB-MS): m/z 259.1 ( M + H ) + 
202.2, 154.1, 146.1, 136.1, 128.1, 107, 77.1, 57.1 
* 3§ m X Z> 5£ (I) 0 6 -77t^5 K — 3 — 7 s id 
15 tV 0£ *t *s — 3 — t K n ^ j/ ^ f /v - 6 - h y 7 ;u t d 7 
-fc ^ * K'>T^^^->B^=* (V) <D3-7 ! lJji'i$*ci/ 
-4— ^t 0 -3-t Ko*'>^f/V->7^^f>BtS 
(X) © 6 - f 7 t ^ S K — 3 — # # ^ — 4 - ^ 
fc° — 3 — t K n if <> > f /!/ - 6 - hy^/l^^-aT-fe^? 
20 K «> T J* ? 7- > B ifi ix ^ y = «> y - if P£ $ «• 

?rtt5rt^WT^^t0i|l~5(cj:?)^t o 

& . * H t J: 5 S ( i ) , 5S: ( v ) £ ti 
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r Journal of Biological ChemistryJ ^ 252# N 5194~ 
52 00^(1 977) IC S f ® S © & I T- ft o 0 

fiP . 0.025 M^xyg| - y ylif ^ ( P H4. 0) 
0. 5mL ^gi«ti|?^fcio ra M^7 - h u -7 ^ - ;u 

3§ m iZ X 5 it ( I ) s ( V ) *5 J; ( X ) © it & #) <D m tl i 
^&*ki£b^T^&7kmm. <fe<5lMi7j< 0. lmLi 5r96?t 
^-T^-^u — 3 7r T- 1 0:9- :/ u - > ^ ^ — 

^ynv/^-t'tLt, m m m m iz. m m s * ^ - v y » 

fftm<D a -N-T±^/Utf7? h if S = — -t? (Sigmai± 
38) 0. OlmLSr M x. it & . 37 "C 30# ffl K /& £ * „ 

s^i , ^: o. 3M ^ y i/ y - * ^ ft t h y 

& » (pH10. 5) 1. OroL ZlJUx.xmmKfc&1¥lk&l£tz 0 

^ (D '& IZ. ^ ^(DKt^mcn 405notC *5 »t S (R 3t ( a ) 

$J ^ L „ P ^ ^ £ ^ £ & f£ |£ T - ^ S j£ f£ ^ 

® tft m ( b ) £ m m u , £ fc ^ ^* *l ^ ^ £ # bb ^ u 

T<Z>g#f?tS/££L#^W1&?>®7fc^(a ' ) *5 «fc ( b ') 
^ ffl ^ L fc o N-T-fe^/w^/Wa-^ ^ - y — p£ ^ 

^ Cl - ( a - a ' ) / (b-b ') ] xl00 fd «t 9 ff 

^ L 0 #^K^^O?§ft^50%pa$$-ti:S^^(7)^^ x 

•ttefribs mm (d 50% pitf^^^-r^^©^^^ i c 5 o 
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15 gfe 
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<r>m. k L fc 0 I C » o fit i: UT^^ttfc^^^^fi^fSO 
& gfe 0H 2 

* « f* ffl l± , # J8 m J: s St ( i ) x & ( V ) £ tz it 

5t ( X ) (75 it it *fo <D N - T ir ^ /V- ? /u =i * - # — if pfi 

5 S tt £ $J -T 5 f* & M T- 5 o 

N - T -fe ^ ;V 7 ;V =i * - ^ — if p£ ^ ^ W fa (± 

TMethods in EnzymologyJ ^28^ x 772H ( 1 972) |2 

fip *> , & & <z> ? v ' =* is ? — -e m k l -c * *t m _h # 

O^-N-T-fe^^^/^^h-^^-^^-if (Sigma a 
-»-D-^yl/3f>;-KJ)|^t, ±IEN-7t^^ 

# 7 * h^z~y-iimwmm(Dnmkmm<DjjfeT*n 
& ft o tL 0 it it * ^mkmmnjzfex-m.tftm&mfei,. 

6 It & - N- T-tf^/^^yUn-^^ =- # — if O50%Plf $ 
£ # x. 5 & # <7> I C s .eS:fHf Lfc.-tw I C » o |£ £ & 
15 O ^ l (c ^ -f o 

StSfcflil 3 

* i (i J; 5 ( I ) , 5t ( v ) * t- 

a -IS $ bis? — HfsJiXfip-tf?? hi/? — if PS. ^ 
S t£ <7) l¥ ^35 fi I" Journal of Biological ChemistryJ ^2 
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40#. 2468H ( 1965) I: E t W SIS fff o fc, 

¥ J\s (Aspergillus niger)© 0-^7^ hi/-? — if 33 J; 
& B - 7 ? h & ' - if (Sigmatt^ ) £ ffl ^ , £ SC t L 
T ^ 7 - hu^^-yb-a-D-^^^ hi/ KioiU!^ 

» tfe #i 1 i: pj ^ <z> ^ is r* © % m % m & 1^*^50% 

m.m m & 1* *- z &&<n ic* ut.-t ©icsoii^ 

^ 1 ^ -3- 0 

§£ g| 4 

* S* Mk m fi . * 3§ J; 5 5*C ( I ) x it ( V ) £ it It 

(X) ©ft^ftOo - ^/i/=*>y--gJj,tt5j5-^/u 

0 - ^A. =z y - if P £ £ Stt n m m , 4 r Agricultural 
and Biological ChemistryJ 3?26# x 203H ( 1962) (C IE 

¥ - if ft J: T - * > K (7) 3 - Jf ,v =1 ~> ^ _ if (Sigma 

~^^='>KiiJ:t?/<7 = hn7iz/l,-jj-D-^^ 
^ -> K £ ffl ^ f , K»^l©a§gttK«i:RI«0*fe 
T* « ^ £ fr o fc 0 * , f^lMl t [rI ft <D 75 & T* & 3fc ^ 

«: ai £ l , » * © 50% m m m & # * 5 & 4* © 1 c . 0 m * 
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H gfe M 5 

* R #J , * « 91 ffc & <D a - 1/ / if ¥ - if *5 «t 

t>* 0 - -v v y y - if pi m m & so £ -r 6 & m -e & s 0 



Biological Chemistry] ^ 242#, 5474H ( 1967) IE 

ep % , ^ y = > # — if §# m t l r -v s> * • f — ^ (D 

a — > / -> f - f io i t; ^ fc o D £7? /3 - > J is # 
10 -if (SigmattSSn SrJfiV^ mffimt b T , 0.05M<D|f i 
t l> D n-gtgl«i (pH4.5)Srffl^, £ SC <t U T , 
s<=7=.yn-7^=.;V- a — D - 7 y / i/ K ib" i ^' 7 - 

15 »«ii:i5i«^^jSfe-e®3tft«rjB!i^L. mm (D 50% mm 

mZ-S-Z-ZfefciD I C eoffiSrfHi Ufc, I C S o'^fi{COV^ 



5 



j3 - -e ^ / v- ^ — if pi 



S O If ft I i r Journal of 
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a* #1 


50%PlWit^(lC 50 ) ( fl g/ B l) 


H iff 
A * 


B b 


C c 
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D d 
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E e 


mm 

F f 


G 6 


H h 


it 

( I ) 


0. 65 


22 


0. 1 


0. 05 


0. 14 


38 


MOO 


> 100 


( v ) 


> 100 
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> 100 


MOO 


1 . 4 


10 


65 
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> 1 0 0 


> 100 


> 100 


60 


0. 13 
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0. 06 



( ^ ) : a 
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(§ E 
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h 

* 1 Id 

As # =7 



7F -jr 

> N 
9 Y 



-if ( = !7 h y JFF «) 
: £ - N - 7 ir /l/ ^ /l/ n f ^ ^ ^ — 

^? C : a - D - # ^ ^ hi/^' — if ( 7 ^ ^ 
^ 7 * * — ^ ) 
i3 - D - 7 ^ h is ? — if ( T ^ 

0 - D - ? ;U =i is f — -tf ( T — ^E- >■ 
K ) 

* F : ( # ? y j» 

y ) 

fc* — > ) 
^ H : a-D-^ , ;U3y , y 
M V , it ( I ) .f * $ il 5 
-7tf;U^yl/nf$-^ - if ^ N — T i? 
t ^ ^" - t\ Q - D - # 7 ^ h ~> ^ — if . 



if ( m M ) 

1 cd ^ ^ cry 
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& - T> - U =7 9 h is ? — if 
«t /3 — D - ^ S is f — 
(V) T?^^iL5^2<D^ 

•te /is ? si* =i -V- * = ^ — if 

5 /3 - D - Jf ;v =t > ? — if , 

a - D - if JV =r is # — if 
. "C^ * 5 I 3 (D ffl <D 

is # — if „ 0 - D - -v >- > 

^ — if , a — D — -v >- y 

10 ->^-if£r5£<R&*1-<5„ 
_L IE g# Iff <D PI # #J <t 
* tc N St ( I ) , ( V ) 
tu 5 # 3§ W -ft: m it , of ?L 

15 y = is ¥ - if , £ <b % * 
ft m ? V = ^" — if <b ffl. $ 

, JTCfcl^-IPflg. ia flE «f 
20 5 „ it, y y = v ^ — if 

It L T *f T? 3 „ 

& , ( i ) t- fjk $ n 

^7 /lx df- -> — 3 - t F n # 
T i? ^ $: K~>T^.^^>B 
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, /3 - D - if JV n y *f - if & 

f ^ ^ < PI f t 5 o £ 7t , 5£ 

W <V It & m , /3-N-T 

a - D - >- J i/ y — if 33 J: 

& < Pi. * -T 5 c £ 5t ( X ) 

ft ^ li . j3 - D - # 7 * h 

*> ? — if , 0 - D - if /V zn 

y — -If $5 £ Xf a. - V - ? ;\s =i 

«t (x) T-^ix^en^^ 
<fe <d m it m m iz m -r z> m it 

5 6 - f 7 t ^ 5 K - 3 - ^' 
v/^^yu — 6 — h y ~7 ;v Or u 
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i 1 J: 5^: ( I ) tf>6-xT'-fe:*5K-3 

— f jtf 3f is - 3 — t K ci ^ "> ^ f ;U - 6 - F !) 7 

g^i: LTftO-tS (11) 



t X 2 {$ ^ ti tuc 1 ffi (D t K n ^^ftSSTl) 5 

-4, 5-0-{£ti-3-t K n ^ i/ ^ f /V - 3 - f ^, 
/l- # ^> 7 ^ ^ ^ > B ^ f ^ 5 0 r <D 5t (II) © -ffc 



quintum (^Ilf f^ 507f ) ^^*lt#f>tl5^7 
* * f=- ^ B (# ^ Bg 55 - 46714^- ^ Wl ) frh . ft m ¥ 
9-157254 *{H * (C 12 ft <D * & iC «t 6 7^ 5 IMJ 

r Carbohydrate Research] ^ 286# x 173~178H ( 1 996) 

±1205: (II) © ft; 4fe k: :fcs 5 >f $ y « « g (R J ) 




* 9 -4 1/ V J* (Streptomyces verticillus var. 
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(R ')©iA(±f feT'tf.^ r t^t't 5 C ffi IE <D & (ii) 

<Z> & m (D 4 {4 R Tfi 5 fir ^ t K P 3r g £ |s] B# (C $ 

£ 2 fi& <z> fc K n ( X J , X 2 ) 

t v S T 5 o ^ f fij T - fe 5 o L ^ L _ ^ ^ {c {4 ^ ^ ^ 

L T f IJ ffl T- # 5 o i~ ft to *, % i£ ^ 

-Y 

C 

UlLYSt^Z (i, s ^ il^ C X I ^ o T I) i < , ^ 

ffi « T ^ /U S ) Xil7y-;H (#*b<»4 7*=/u 
IXlif #ij x t£ 7 - * h^-->7x=/l, 

& ) t*$>5) t$ ^ ti§ 2 I© t K p v'/^H^fij 

JH t? # 5 . fy * « , -«ys;y f ystftir, 4 y ^ a 

X. > ^ a ^ dr ij f > g £ f - (i ^ K ^ t K n 7 - y 
f V S J; •? sfc (II) © ib^ #3 0 4 J; t; 5 f © t K 
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n^WUg<7>2ffi£rlRlB#l;:{££-t-5rt:*t>a>fc Kn^i//u 

S 91 co « ffi & #f iz ft o T fir t> K Z> „ * gij K , m ft 

l ffi <n t V v * i/ ;i< &m & ( X 1 , X 2 ) t L T h V T tv 

3r /v- is v s % § (: ^ - •> t y — ^ ^ jv ^ jv *s y jv 

it ( I ) © 6 - f 7 t ^ 5 K — 3 - 7 ^ ^ # ^ v - - 3 — 

10 ^fyB?:lJgft5 0 

o T x ^ 4 <0 2|s: W |^ *s in -c li , 2k O — jft St ( 1 1 ) 



£ X 2 fi ^ tl ^ fi \Z 1 fa © fc K d § I S T' 5 ^ , 

15 fc§^liX 1 iX 2 |j:iiif^±^ L - C 2l(Dt K n ^ 

-4, 5-0-^^-3-t K n > ^ /l- - 3 - # 

/^'^'>->77^fyBi^N-7tf/uS^|ilLT 
& <7> — 3£ (III) 
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CH 2 OH 



cm) 



T'i^il5N-«lifc(i#^i - 4 , 5 - O - ^ - 
3 — t Kn#V>f/V-r-N-7tf/i'- 3 - -7* # ^ 
5 sK^r^^T'^^^^BSr^jBfiL, #: <^ "C 5t ( 1 1 1 ) © ffc 
tlWSiroT 5 / £ £ h y 7 t n 7 t f ft L T , 
tL{-J;»9^:c7) — (iv) 



X ! 0 CH 2 OH 

10 T*^^^^>N-^M^/c{i#^^-4, 5 - o - « s - 
6 - f 7t ^ $ K - 3 — t Ku^ri'^f^ - 6 - h !) 7 

£ l . s^tit (iv) <t> 4t & m & b j $ y^^S(R 1 ) 

ifi £> 3x It % z. th & MLM b . .§. o fc K n df- ^ g| 3£ ( x 1 . 

15 x 2 ) ^jffiitsr^^^sr & ^ 
( i ) 
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T"t$tl56-f'7t^$ ^-3-7*% /I* 3- 
t K n •> ^ f - 6 - b!)7/U$-vT-£?* V is T * 

5 ^4 fe^HfS t li, 5* (II) 

t' * $ il 5 N - ft i ^ f i # ^ 1 - 4 , 5-Q-ft^- 
3 - k K d ^ •> y f - 3 - 7 * /V ^ •> 7 7 ? f y 

b & % p< * y — ,v ?£ ¥ (D ?t m \z. m -r » ^tzitmmm 

10 r. tL M J; 19 s 5t (II) (D-fb^^ON-T-fe^/US^5j^g| 

*nti«<D7$ ys^it, 5£ (ni)-e*$ti5N- 

<*»*fctt^iftg|-4, 5-O-ftfI- 6 - N - f 7 t 
^ A- — 3 — fc K □ ^ f ;V - 3 - f ^7 /l^ i/ v/ 7 ^ 

* 5" > B ££fi£i-5 0 

20 ; ii i: «t !) ^ (ni)©ft^^otl«7 ^ y h y 7 

/Vtn7tf /Mk^, 5*C (IV) T't^tL5N-^-it 
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20 



19 

fi # <fc » - 4 , 5 - O- ftS - 6 - f7t^ $ K - 3 

— -r^yUaK^r^ — 3 — h: K n ^ ^ f - 6 - h V 7 
* n7t ^ K->77^fyB^4figt5„ £ e> K 5t ( I 

v) <d it^ m ^ h n m-n^mm (r 1 , x 1 ; x 2 ) & m. 

Kt5 i , § #J O 5£ (i) T'i ^ 5 6 - f 7 t ^ > K 

— 3 — f * ^ i/ - 3 — t K o •> ^ f - /i/ - 6 - h y 

*3 , ^ (IV) <D it & $1 ti* b . ^ftll (R') 
ft ?> T* \Z. t K p =3f is & m S ( X 1 . X 2 ) £ fl£ ' £ -f -5 K 

m * ^ m . m z. & m ?k m & x & m 7k m frMfeiz x <o m 
m r* n ^ # s 0 x. is , 5 ( r 1 ) # * — > 

-f y — Zf h * > U jv sjf = S ( B oc) ~Q £> -5 « & Id ii % 
-bfE<D3; (iv) tfMfc: fci & , l - 4 NfiS - ^**t^ 
<C ^ OD . &<fc7k££ir"tp*r«$£jBnc:jg#L, <7> £ 
SE?£fd 1 ~ 12B# jfefcfi L T ^ S: / IftiSBocSr^^f 
3wtas-Ct5 0 -tUTfc K n {% £ 2£ ( X 1 , X 2 ) 

JJ f 1 0 % :? ^ £ a ^ jj? 

& > H> 2 © $ I P| I; j; 5 S ( V) <D 3 - *f # ^ tff * 
-4-^t°-3-t Kn^^>^^-/u^ T ^^^^ B(7) ^ 
at & &• Eft -t" 5 0 

JB2<7>2f:«|g^ < tS^: (V) (D3-t-'^/U^^v--4 
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S ^ tt , Ml$)<d m & k L T , SfrlE©-*9:5£(ii)-e*£;h, 

5N-^-itfcli#^I-4, 5_o-^^-3-fc K 
n ^ f ;U - 3 - f * /l- y 7 ^ ^ f y B ^ f 4 

3 — 7 s ft As Jjf ^ > - 4 — t° - 3 — t K n ^ y ^ f ;U y 
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ra wt w l fc o i^tL/cssii^^ffiiLfci, 3$ @ 
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— N H C O C H_ s ) , 2. 17 ( 1 H , t , J = 5. 4H z, 

- C H 2 O Hj , 2.18-2.30 ( 1 H, m, 5 - H ) , 
3.31(1 H , br t , J = ] 2. 5H z, 6-Hax), 3.51 ( 1 H , 
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m - ~ c OH) , 4.59 ( 1 H , dd, J=7.6, 2.2 
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Hz, 3-H) , 4.63~4.73 (1H, m , 4— H) , 5.73 

( 1 H , s , = C H Ph) , 5.8 9 ( 2 H , brs, 2 - H 
and - N H_C O C H * ) , 7.34~7.44 (5H, m, Ph) 
IR.x^^h/V(CHCl 3 ) :3450, 3000, 1680, 
5 1390, 1370, 1170, 1090, 1070 cm" 1 

(FAB-MS). -m/z 393.3 (M+H) + , 
337.3, 234.2, 154.1, 136.1, 57.1 

mmm 1 

10 ( 1 ) N - ( ^ — > -y V — ~f h * \y Jj ;v # =. tv ) - 4 , 
5-0--<>-v ; y-x>'-6-N-^T-tr^/l'- 3 - t K 

m Ilia) <7> $g ^ 

# % M 1 <D X* b tl tz it & Ila ( 3 . Og , 

15 7. 64mmol ) £ t: K^^^TKfn^I ( H 2 N N H 2 • xH a O, 
30ml) Id it ^| L x 70°C t7 araiH$lt. £ ^ 

TK^r^n^^ n p $ /Ui, t- 3 lei ft Hi ^^is-fr, 

20 M iE it *i L # , Sf^^Iigiittlt^xfyi,- 
* 9 J — fV (19: 1) SrfflV^S^y^^/u^^A^a-^ 

Ilia) l.07g (40%) £*#fc 0 £ 7c. C (75 <h # % * ^ j£ <7) 
it&m 1 1 a £ 1.56g(52%) 0 l|X L fc „ 
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it Je 3fe ^ : [a] 2 8 D + 25. 7° (c 0. 8 1, * * J - /U ) 
'H-NMR7^^ (CDC1 3> 5 ppm) : 1. 49 

(9H, s, COOC(CH 3 ) 3 ) , 2.54—2.64 ( 1 H , 
m , 5-H) , 3.36 ( 1 H , brt, J =12.5Hz, 
5 6-Hax) , 3.48 (1H, dd, J =12.2, 5.4 Hz, 

6-Heq) ,' 3.79(2H, d, J = 5 . 9 H z , - C H_ , O H ) , 
4. 36 ( 1 H , dd, J = 8. 1, l. 7 H z, 3 - H ) , 4. 62 
(1H, dd, J = 8.1, 2.7Hz, 4 - H ) , 5.27 (1 H, 
br s, 2 — H ) , 5. 74 ( 1 H , s , C H_Ph) , 

1 0 7. 26- 7. 46 ( 5 H , m , Ph) 

IR^-<^h^(CHCl 3 ) : 3400, 2970, 1685, 
1460, 1410, 1370, 1170, 1090, 1070 cm - 1 

* X ? h^(FAB-MS):m/z 351.2 (M+H) + , 
334. 2, 234. 2, 1 54. 1, 136.1, 57. 1 
15 (2) N - — ^ *r V — -7 V * ^ * >V t$ ^ ,v) - 4, 

"fly - 6 -^T-fe^ * y — Z - -to A, 
— 3 - b K n ^ ^ f - 6 - h !) 7/l^tn7t 
* ^ Kv^TX^^^B Ub & I Va ) O JR at 

mmm i , < 1 ) -e # e, n ^ ft ^ in a c 3. o g , 

2 0 8.5 6mmol) & N , N - ^ f A 7 ^ K (30ml) }C 

(14.8ml, 85.6mmol) 3oJ;U*hy:7^;*-og£^;^^-,b 
( 10. 2ml, 85. 6mmol) £ j]Q tl it . # «b tt ft. ?H M £ 60°C T* 
1 5 B# M « # L „ 
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5 (1 : 1 ) &ffi^5->!/ jd^y^yA^ n-7 ^77^ 
-■C»«[U. *BfiiS4fc£>«Jgte-£J|& (fc£-#IIVa) 2. Tig 
(73%) £#fc 0 
J£ J£ 3fe S : [ a ] 2 8 D +67.7° (c 0.96, ^ ^ ; - ;1/ ) 
J H-NMR^-<^K/P(CDCl3 , 6 ppm) : 
10 1.4 7 ( 9 H , s, COOC(CH 3 ) 3 ),1.95(lH, t, 
J = 5. 4H z, -CH.OH.) , 2.12-2.23 (1H, m, 
5 - H ) , 3. 31 ( 1 H , br t, J = 12. 5H z, 6-Hax) . 
3.59 ( 1 H, dd, J =12.2, 3.9 Hz, 6-Heq) , 3.77 
~ 3. 90 ( 2 H , m, - C H_* O H ) , 4.62^4.73 ( 2 H, 
15 m, 3-H and 4 — H ) , 5. 76 ( 1 H , s, = C H_Ph) , 
5. 94 ( 1 H , brs, 2 - H ) , 6. 65 ( 1 H , br s, 
- N H_C OCFO , 7. 36—7. 46 (5H, m , Ph) 

IR^-^^h^CCHCls) : 3440, 2980, 1 740, 
1705, 1395, 1370, 1165, 1090, 1070 era" 1 
10 * * ? h (FAB-MS) : m/z 447. 2 ( M + 

H) + , 391.1, 234.2, 154.1, 128.1, 57.1 

(3) it (I) © 6 - 7 7 t 1? > K - 3 - 7* # *K * 
-3 — t K o ^ ■> > f ;u - 6 - F!) 7 ^ t n 7 t K 

y 7 .x ^ j- ^ b <o m.®tm. <o m m 
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( i ) m m m 1 , ( 2 > x m- «b ti it it & #j iv a (2. 5o g , 

5.60mmol) ?r ^ ^ y — ^ (200ml) (C L , r. in lz 1 0 % 

'<7i?$j*mm ( i. 25 g ) & m x. x , 7K^#h^t, 

"C 161$ M » # L-C-Ov 1 y f >S©fiiig|S^^tTofc 0 
5 10%/^7 ^ !) 7 -< h 5 ii L t i ^ fc f , ,5 

^r^BEit^Lfco m^mzmmmmt v x ? o n * a 

- ^ ^ y — (19: 1) S:ffi^Si/y *^*/i,*7 p 

- ^ h =5r •> * ^ ^ /U ) -6--7 f T1r** k - 3 - ^ 7J 
10 2tf 3r — 3 _ t Kd 3f 6 _ h y ^ /U ^ n T 

-fe^^Kv^T^^^^B XIa) 1. 85g ( 9 2% ) £ 

Jt fie ft ^ : [a] 2 8 D + 45. 7° (c 0. 59, * * / — /lO 
15 l H-NMR*-<^IwU(CDCl3, 8 ppm) : 1. 48 

(9H, s, COOC(CH 3 ) 3 ) , 1.87-1.96 (1H, 
m, 5-H) , 2.43 ( 1 H, t, J = 5. 4H z, 

- C H 2 C H_) , 3 . 2 1 ( 1 H , d , J = 3. 4H z, 4 - O H_) , 
3.29(1H, m , 3 — O H_) ,3.49 ( 1 H , dd, J=14.2, 

20 8.8 Hz, 6-Hax) ,3. 60 (1H, dd, J=14.2, 4.4 
Hz, 6-Heq), 3.77 -3. 90 ( 3 H, m, - C H_ 2 O H 
and 3-H) , 4. 29 ( 1 H, dd, J = 6.8, 3.4Hz, 4-H) , 
5.55 (lH.brt, J = 8.3Hz, 2-H) 

IR^^^h/U(CHCl 3 ) : 3375, 2980, 1730, 
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1685, 1540, 1410, 1370, 1250, 1170 cm". 1 

t * ^ ^ 9 h/MFAB— MS):m/z 359.2 (M+H) + , 
307.2, 303.2, 289.2, 154.1, 138.1, 107.1, 57.1 
(ii) : 5 L t ft tl fc fk ^ ft XIa ( 7 0mg, 0. 19 5mmol) 
5 & ? vi a * # is (1ml) \Z m fR V . I ll C 4 N I fb * 

m-a^^-v^mm (0.25ml) ^ m ^mux 3o^mmw 

Ufco n - * — ~> y — h =^ # /U- # = /u £ a* iifc st £ 
ixfco & £ B fle # #f tfcJ LTjg^LfcK/EigiBncv^^/i' 

10 5S^4>«lt-«t oTitSE^*, _L a 3* £ & V> „ ft *x 

&fcI§:£$cJ£i|£M£-fr, ifilftosift^ft C 5£ (I) 

<7>{t^ft] 41mg (80%) ^#fc c 



15 (1) N - ( * — -Y !) — ^ h ^ # A- # — ) - 3- 
T^^yl^/^^riy — 3 — t K n ^ •> ^ f /V ■> 7 ^ ^ f > B 

( ^ fevia) <d m m 

m 1 (Dmmmx* m h titzit^m n a (i.2o 6 , 

3. 0 6mol) *• * Z J — ( 12 0ml) [Z. ^ M W^i!:i0% 

20 7 *j v a m m ( soomg) sr in ^ tK as # 11 n r . m m. x 6 
n# K « # b-c^^v^y fyS©iiSjj;^fTofc 0 10% 

BE * *t L . atfe^li^^i: Ut^DD*-/i/A-^ 
$ J — /V- (3 : 2) S:I^5'>y *y;V*5A^nT b 



2 
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- l, M^f^^(Dmm<t^-m ( <t -g- «j v i 

a) 8 7 7mg ( 94% ) £ # 0 

it 2i 3fc ^ : [a] 2 5 d + 50. 5° (c 0.49, * $ J — )V ) 
^ * y - - x f ;b x - r ^ ^ t IS H B B $ M & tf #t b b b 

5 «201~ 202° COB A % U fc „ 

'H-NMR^^^hy^CCDCla, 6 ppm) : 1. 45 
(9H, s, COOC(CH 3 ) 3 ) , 1.91-1.98 ( 1 H, 
m , 5-H) , 1.96 ( 3 H , s, -NHCOC H_ 3 ) , 
3.10 ( 1 H, dd, J =14.2, 3.4 Hz, 6-Hax) , 
10 3.71 (1H, dd, J = 5. 4, 2.4 H z, 3 - H ) , 3.73 
(1H, dd, J=11.2, 8.1 Hz, - C H_ 2 O H ) , 3.80 
(1H, dd, J=11.2, 3.9 Hz , — C H_2 OH) , 
3. 99 ( 1 H , dd, J = 5.4, 3.2Hz, 4 - H ) , 4.14 
(1H, d, with a small coupling, J =14. 2Hz, 
15 6-Heq) , 5.99 (1H, d, J = 2.4Hz, 2 - H ) 

1 R * ^< ? h Si- (KB r) :3290, 2980, 2920, 1710, 
1670, 1650, 1540, 1430, 1270, 1160, 1100, 1010, 
960 cm" 1 

-7**^^ h ,v ( F A B - M S ) : m/z 305.3 (M+H) + 
20 289.2, 249.2, 154.1, 146.2, 136.1, 107.1, 57.1 

(2) N — ( ^ - t D - ^ h * - ;u) - 5 - 

O — ( 9 — ~s -y V — ~7 *f- /u 9 J * =f- jv is y ) — 3 — ( # 
— *s \ V — "f- *J * f - >V is y jV st * > ) * =f- - 3 - 
f * df- 7 ^ ^ f y B iit^mvila) ©Sil 
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tfJ m (1) X' m h tl tilt S «fo Via (2.20g, 7.23mmol) 
& N , N - * *5- ;V yfr ;V A T 5; K ( D M F ) ( 3 0ml ) {C 
fl¥ L , r^^^jC-f^^^/ — /I/ ( 3. 44 g, 50. 6mmol) *J 
i 1/ ^ - ^ t P - 7* f ^ ^ f ;l/ D ;^ n 7 ^ K 
5 ( 3. 8 1g, 2 5. 3ramol ) & M X. „ M ffi (C T 1 6 Bf ffQ & L 0 

& & M ffl b Ln-^^rfy-iflif /i/^f ^5>> 

10 ^^;M7i.^o-7h^77^-T'|fiL, ifeit 
<0 ( ft: -g- V 1 1 a ) 1 . 8 9 g (49%) £#fc 0 

ttSeftfii : [a] 2 3 D + 37.3° (c 1.03, * / - A- ) 
'H-NMR^^^h/l-CCDCla , 8 ppm) : 0. 05, 
0.10 and 0.14 (6H, 3H and 3H , each s, (CH 3 ) 2 
15 of t-buty 1 d i me t hy 1 s i 1 y 1 ) , 0.89 and 0.94 (each 9H, 
each s, (CH 3 ) 3 of t - b u t y 1 d i m e t h y 1 s i 1 y 1 ) , 1.46 
(9H, s, COOC (CH 3 ) 3 ) , 1. 73- 1 . 82 ( 1 H, 
m, 5-H) , 2.04 ( 1 H, s, NHCOC H_ 3 ) , 
2. 76 ( 1 H . d, J = 6. 8H z, -OH) , 3. 28 ~ 3. 3 7 
20 ( 1 H , m , 6 — H ax) , 3.52—3.63 ( 4 H , m, 

- C KL* OTBDMS, 3-H and 6 - H ) , 4.14 
(1H, brt, J = 2. 9H z, 4-H) , 5.5 8 ( 1 H , 
br t, J=8.1 Hz ,2-H), 7. 40 (1 H , br s,-NH) 
IR^^<^h^(CHCl 3 ) : 3400, 2950, 2930, 



10 
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2860, 1680, 1500, 1470, 1410, 1380, 1260, 1160, 
1100, 840 cm - 1 

* {7 V ;U ( F A B - M S ) : ro/z 533.3 (M+H) + , 

474.3, 374.3, 316.2, 242.2, 171.2, 73.1, 57.1 

(3) N - D-^F^-y^/l'Jlf-;!/) - 5 - 

O - ( ^ - t !) - ^ f /l' ^ ^ f !l ^ ) - 3- 

— -V y — ~? =f- )V i? J. f- i, y jv Jr dr v- ) * ^ /u - 3 - 
7^ # ^ tf; 3r -> - 4 - -Sr hv-T^^^VB ( #J V 1 1 1 a ) 

(2) T* # P> tl ft it & m Vila ( 640mg, 1.20mmol) 
^ti^^DD^y (30ml) m ffi L . * <D m i£ (C *f 
bT, :£ Sfc 12 ^ CO i£ (J. Am. Chera. Soc. 1991, 113, 
7277— 7287; J. Org. Chem. 1993, 58, 2899) (d fl£ o T 
31 & U * - — ^ ^ <b HI ( 764mg , 1.80mmol) 

A T *R L % ^fO^^TK^-^- h y ^ATK^^T'^fP^^- 

LTn-^^fy-^iif/i/ (3 : 1) ^^^5^1/ 
20 *^;Wi;7A^nvh^77^-t'|t|lL, 1% & ft <7) 

Ufc^^VIIIa) 628mg (98%) & ft tz . 
Jt J£ 3fc S : [ a ] 2 8 D +45.0° (c 0.84, ^ ^ / - ) 
1 H-NMR^^^hyL.(CDCl 3 , 6 ppm) r 0. 06, 
0.07 and 0. 10(6H, 3H, and 3H , each s, (CH 3 ) 8 
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of t-butyldimethylsilyl), 0.88 and 0.89 (each 9H, 

each s , (CHa) 3 of t-butyldimethylsilyl), 
1.4 7 ( 9 H , s.COOC (CH 3 ) 3 ) , 1. 98 ( 3 H . 
s, N H C O C H_ 3 ) , 2.53-2.62(1 H, m, 5-H) 
5 3.62 ( 1 H , br t, J = 9.8Hz, 6 - H ax) , 3.9 7 ( 2H, 
m , 6 — H eq and — C H_ 2 OTBDMS) , 4. 08 ( 1 H , 
dd, J=13.7, 4.9Hz, - C H_ 2 O T B D M S ) , 
4.73(1 H, br s with a small coupling, 3 — H ) , 
5.14(1 H, br s, 2-H) , 6. 31 ( 1 H , br s, - N H ) 
10 I R * ^< ? V /V (CDC 1 a) .3430, 2950, 2930, 

2860, 1740, 1680, 1480, 1410, 1260, 1160, 1100, 
840 cm ~ 1 

7. * ^ 9 h/MFAB-MS): m/z 531.4(M+H) + , 
472.3, 416.3, 372.3, 358.2, 314.3, 186.2, 73.1, 
15 57. 1 

( 4 ) N - ( ^ - is V — -7 h * is -jtj # - jv ) - 5 - O 
— V — y J- is y jv is y ) - 3 - ( # — > 

■Y V — zf J\s is * *j- ,\, is ]) ,V yf is ) * >V - 3 - f id 
,Vifs* is - 4 - \£ i/ T * ? J- is B ( IXa) (D Mm 

20 mm ( 3 ) X- & b tl ttlb&to Villa ( 106mg, 0. 20mmol) 

mtkt -t h ~ h v ;i> (5mD izmm is * t <d mm - 5 

CCtCTTKSf-ft^^^y^^A (8.7mg, 0.40mmol) £ flp 

3o# m m & u tz 0 m.j&mmiz.&fam.fcT>*-$j**. 

mm^1]QslXRj^^^At^^:tl^^ ? u p * ,u A 20ml -c* 
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i> a t? « l , 5 1 t fc o 5 m & m&mffi u ?t m . 

gfe^Slgl^LTn-^^fy-Sixf/i, (5 : 
3) $:ffl^5i/y*^^*7A^ov h^77^ - -cS 
5 $g b T , Hfe^tKO^JSft:-^^ (IXa)79mg (74%) £ # 

itfcytm: [a] 26 D + 24.2° (c 0.73, * $ J — jV ) 
1 H — NMR*^^h/P(CDCl 3 , 5 ppm) : 0. 05, 
0.06, 0.10 and 0.14 (each 3H, each s, (CH 3 ) - 
10 of t-butyldimethylsilyl),0.89 (l8H,s,(CH a ) 3 

of t-butyldimethylsi lyl) , 1.47 (9H, s , C O O C 
( C H 3 ) 3 ) , 1.78-1.87 (1H, m, 5 - H ) , 1.97 
( 3 H , s , - NHCOC H_ 3 ) , 2.22 (1H, d, 
J = 2. 4Hz, - OH) , 3.41 ( 1 H , brd, J = 13, 2H z, 
15 6-H) , 3.58~3.69 (1H, m, 6-H) , 3.61 

(1H, dd, J =10.3, 5.4 Hz, - C H_, O T B S ) , 
3. 69 ( 1 H , br t, J = 4. 2H z, 3- H) , 3.7 5 ( 2 H , 
m . ~ C H_, OTBS and 4 — H ) , 5.74(1 H, br s, 
2-H) , 7. 07 ( 1 H , d, J = 8.3Hz,-NH) 
20 IR*'<*h/l'(CHCl 3) :3400, 2960, 2940, 

2860, 1680, 1510, 1470, 1370, 1260, 1 100, 840cm " 1 

-x-^^^^ hyu (FAB-MS): ra/z 533.5 
(M+H) + , 477.4, 374.3, 3 16.3, 186.2, 73.1, 57.1 
(5) ^ (V) <D 3 — % 7$ *c — 4 — ^ fc° - 3 — t 
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K o is * f/b->7^^f>B(7)i|^aoi!!j| 

flu (4) T*#^nfc-fb-^#J IXa(20mg, 0. 037 5ramol ) 
& M ?k * * V > (lml) CggL, miC4Nt^7ki 

5 «S ® # # *fr tfj L T SI 33 LYcS^^^C^xf ^x-r 
A- £ fln £ T «fc < I#Lf;I, #f m L fc $1 IS £ it <6 # 

J± |& ^ £ it v [ 3t ( V ) tfMfc ] 

7.2mg (80%) 

io 6 <d *%gw x m <d mmm & ?F-t o 

% M ffil 3 

(1) N - ( * — y — 7" Y * i/ 1) /V =. ;V) - 5 - 

0-'(^-i/t /l/^^f ;l/i/y /P) - 3 - ( * 

— -T U - T' f /l/ ^ f y ylx ^- 3f ) ^ /U - 6 — 

15 x 7 -fc ^ S K - 3 - f*/V#^i/ - 6 - F U B7 
^ K'>7^^ f >B ( it & m XI la) ©Hi 

H Jfe #J 1 , (3 )(i ) t io ^ t , f ft.7 ft: Yfc ^ #1 t L T # 
b fhtz.it ^ m XIai-*t)*>N- ( * — is -Y V — :/ h 

# yl^ t£ =. ) — 6 - f 7 t ^ S; K — 3 — •? % & * is — 

20 3-t K n •> ^ f - 6 - bVZ7/U&ziT-£<?^ K ~> 

77^f y B (l.30g, 3. 6 3mmol) £ N , N - 7< ^ ^ * 

^ A r 5 K ( D M F ) ( 25ml ) K & ft? b fc « 60 & f& 

$ ? V* — (1. 7 3g, 25. 4mmol) fcil/^-v/t ^ 

7 JV is * f- JV is V A- * o 7 K ( 1 . 9 1 g , 1 2 . 7 mmo 1 ) 2r *D 
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x- , m. iz x i e m m & l tz ( o - ~> y /u it k m ) 0 s j£ 

• ik m. tk t- 2 m m &■ l ^ „ vj* 

5 IMSiiLTn-^*fV-SSxf;i/ (9 : i) £ 
*S & #t £ HeM ft ^ #J (^^#JXIIa) 1.23g (58%) 

& m tz 0 

itmyt m ■. c a ] 2 8 D + 42. 5 0 ( c 0.96, * ? j — jv ) 

10 fit A : 88— 90°C 

'H-NMR^^^h^CCDCla, 5 ppm) : 0. 06, 
0.11 and 0. 12 ( 6 H , 3H and 3H, each s, 
(CH 3 ) 2 of t-but y 1 d i me t hy 1 s i 1 y 1 ) , 0.89 and 0.90 
(each 9H , each s,(CH 3 ) 3 of t- 
15 butyldimethylsi lyl) , 1.47 (9H, s.COOC 

( C H a ) 3 ) , 1.83-1.93 ( 1 H , m , 5-H) , 2. 69 
(1H, br s, - OH) , 3.2 0 ( 1 H , br t, J=13.7Hz, 
6 - H . , ) , 3.63 ( 1 H, dd, J=10. 3. 7.8Hz, 
-CH_ 2 TBDMS) , 3.69 (l H, dd, J =13. 7, 
20 3.9Hz, 6-Heq), 3.75-3.82 (2H, m, 

-CH_ 2 TBDMS and 3-H), 3.98 (lH.br d, 
J = 2.4Hz , 4-H) , 5.4 7 ( 1 H . br t, J = 8.8Hz, 
2 - H ) 

I R * ^< ? y ,\, (CHC 1 3 ):3560, 3350, 2950, 
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2930, 2860, 1730, 1680, 1530, 1460, 1410, 1370, 
1250, 1 160, 1 090, 950, 840 era" 1 

-v- ^ ^ ^ h ,u ( f A B - M S ) : ra/z 587.4 (M+H) + , 
531.4, 487.4, 473.3, 374.4, 316.3, 242.3, 186.2, 
5 73. 1, 57. 1 

(2) N - ( * — v- y — ^ h * # ^ # = /u ) - 5- 
O — ( — ^ y — ^ f- jv V * f- }V i, \) f v ) - 3 - ( ? 
— is -Y V — y =3- jv i> J =f- ;v y ;v Hr is ) * f - ;v - 6 - 
T iz ^ 5; K — 3 - f * -> - 4 — V is T ^ =?• 

10 >B ( it & m XHIa) CO M 5t 

mm ( 1 ) -C m h ft fc & m Xlla ( 190mg, 0. 324mmol) 
Srt*i?^BD^^y (10ml) fc: flp L . r <£> ig f£ d 
■^^--^ — ^^^HfcfSM (275mg,0. 64 8mmol) £ M X. M & 

^ ^ v- * T' f£ # L , 5 L fc 0 ^^^iUcjBEa^^. «g 
©^SrJgM^^cbL-Cn-^^r-^^-f^^ji^yix (7 . 

20 ML, ^^.tt^^ B H a<7)*M^^^ Ufc^ifeXIIIa) 183mg 
(97%) £#fc 0 

It i£ ft ^ : [a] 2 7 D + 23. 3° (c 0.70, * 5 J - jV ) 
M : 16 5 ~ 1 6 7 °C 

1 H-NMR^-<^h/P(CDCl 3( 5 ppm) : 0. 03, 
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0. 06 and 0. 12 ( 3 H , 6 H and 3 H , each s , 
(CH 3 ) 2 of t-buty ldimemly 1 s i 1 y 1) , 0.89(18H, s , 
(CH 3 ) 3 of t-butyldimemlylsilyl), 1 . 4 7 ( 9 H , s, 
COOC(CH 3 ) 3 ) ,2.55— 2.63 ( 1 H, m , 5-H), 
5 3.63 ( 1 H, dd, J=10. 3, 9.3Hz, 6-Hax), 3.99 
( 2 H , m , - C H_2 OTBDMS and 6-Heq) , 
4.11 ( 1 H , dd, J=14. 2, 4.9H z, 

-CH..OTBDMS) , 4.7 4 ( 1 H , d, J= 7. 8H z, 
3-H) , 5.17 ( 1 H , brt, J=7. 1 Hz, 2 - H ) , 
10 7. 30 ( 1 H , br s, - N H ) 

IR^^^h/b (CHC 1 3 ):3420, 2950, 2930, 
2860, 1730, 1700, 1470, 1390, 1260, 1170, 1000, 
840 cm" 1 

^ ^ ^ WU(FAB-MS):m/z 585.5 (M+H) + , 
15 529.4, 471.4, 414.4, 372.4, 358.3, 314.3, 284.3, 
226. 2,154.2,73.1,57.1 

(3) N - ( * — ->t !J - Zf h * *S X ;U =z ji,) - 5 - 
O - (^-->t D-T'f ;l/^^f - 3- ( * 

— > -Y V — y f- V- * <f~ V >v 3~ * v- ) ^ =j- jv - 6 - 

20 r 7 i? ^ > K-3— "^"^/Ujif^r^ — 4 — ^tf — 6 - h V 
•7/l>*-vT±fi*h*is7**^>'B (fc ^ XlVa) ©8 
it 

Wl m ( 2 ) T* # tL /£. it $9 XI I la ( 1 lOmg, 0. 18 8mmol) 
£ *S 7k T i? h = h ij ,u (3ml) \^ m M V . * <r> m f& ^ - 5 
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0°C (C T tK HI it * £ if U ^ £ A ( 8. 2mg, 0. 3 76mmol) £ AD 

±, i ^ ra a 4$ l ( 4 - ^ h switcmj^) . k j&m 
tz'& % ^ o c*/i/A30Hi"cftiR it, mm % 7k 

^r-^^-B^ife^^-^ (10: 1) ffl ^ 5 !J * ^ /I/ * 7 

( ft 4fe XlVa) -9 6. 9mg ( 88% ) & # 0 
10 Jtiffi5fe^: [a] 2 5 d + 20. 0° (c 1.02, * * / — /V ) 

'H-NMR^^^h/t'CCDCla, 6 ppm) : 0. 04, 
0.06, 0.10 and 0.14 (each 3H, each s, (CH 3 ) 2 
of t-bu ty 1 d imemly 1 s i 1 y 1 ) , 0.896 and 0.899 (each 
9H , each s, (CH 3 ) 3 of t-butyldi memlylsilyl) , 
15 1.47C9H. s, COOC (CHn) 3) , 1.83—1.93 
(1H, m, 5-H) , 2.25 (1H, d, J = 2.9Hz, 
-OH) , 3.31 ( 1 h , brd, J= 11.7Hz, 6-H), 
3. 59 ( 1 H , dd, J=10.0, 5.1Hz, 
- C H_* O T B D M S ) , 3.70~3.81 (4H, m, 
2 0 - C H_<, OTBDMS, 3-H, 4-H and 6-H) , 
5. 88 ( 1 H , br s, 2-H) , 8.11 ( 1 H , d , J = 
7. 3H z, - N H ) 

I R X ^< ? Y (CHC 1 3 ) : 3 3 7 0 , 2960, 2940, 
2870, 1740, 1690, 1540, 1480, 1370, 1260, 1160, 



WO 00/39140 



PCT/JP99/07269 



52 



10 



15 



20 



1 100, 840 cm - 1 

X X ^< & F ( F A B — MS): m / 2 587. 5 (M + H ) + , 
531.5, 487.4, 473.3, 374.4, 316.3, 242.3, 155.2, 
73. 1, 57. 1 

( 4 ) it ( X ) « 6 - f 7 t ^? > K - 3 - f * /J? =*r v- 
- 4 - x t° - 3 - t K n ^ ^ f - 6 - M 7 ;U t d 
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- C H_2 OH) , 3.7 3 ( 1 H , dd, J =10.3, 8.8 Hz, 
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